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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent short-circuit defect due to a 

metal scrap 

by providing a protection film of 2-layer structure on a transducer 
consisting 

of interdigital electrode layer on the surface of a piezoelectric 
substrate . 

SOLUTION: An aluminum electrode 21 for an interdigital transducer 
electrode 

is formed on a piezoelectric substrate 1 and a protection film 22 
with a 

2-layer configuration using a silicon carbide for an upper layer and 
using a 
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silicon oxide film or a silicon oxide carbide film for a lower layer 
is formed 

on the piezoelectric substrate 1. Thus, a short-circuit is prevented 
by . 

reducing fluctuation of a SAW filter characteristic and amount of 
hydrogen 

added at forming of a protection film is controlled to form a film 
suitable for 

a design specification of a SAW device and the SAW device with high 
quality and 

high reliability is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] This protective coat is a piezo-electric substrate, the transducer section which consists of an 
electrode layer of the Kushigata configuration established on the front face of this piezo-electric 
substrate, and a SAW device which is the two-layer configuration to which the upper layer is the silicon 
carbide film, and a lower layer consists of oxidization silicon or oxidized coal-ized silicon film 
including the protective coat formed on this transducer section at least. 

[Claim 2] For a lower layer, the upper layer is [ this protective coat ] a piezo-electric substrate, the 
transducer section which consists of an electrode layer of the Kushigata configuration established on the 
front face of this piezo-electric substrate, and the SAW device it is [ device ] the two-layer structure of 
the oxidization silicon film with a silicone film including the protective coat formed on this transducer 
section at least. 

[Claim 3] The manufacture approach of the SAW device according to claim 1 which carries out a spatter 
in argon gas or argon gas, and hydrogen gas, and forms the silicon carbide film after arranging this 
substrate in vacuum devices, carrying out a spatter in an argon, oxygen, or the mixe'd gas of water by 
using silicon carbide as a target after forming the transducer section which consists of an electrode layer 
of the Kushigata configuration on the front face of a piezo-electric substrate, and forming oxidized coal- 
ized silicon or the oxidation silicon film. 

[Claim 4] The manufacture approach of the SAW device according to claim 2 which carries out a spatter 
in argon gas or argon gas, and hydrogen gas, and forms a silicone film after arranging this substrate in 
vacuum devices, carrying out a spatter in an argon, oxygen, or the mixed gas of water by using silicon as 
a target after forming the transducer section which consists of an electrode layer of the Kushigata 
configuration on the fi-ont face of a piezo-electric substrate, and forming the oxidation silicon film. 
[Claim 5] The manufacture approach of the SAW device according to claim 1 or 2 which arranges this 
substrate in vacuum devices, forms an oxidation silicon coat, performs a spatter continuously after that 
by carrying out spatter membrane formation, using oxidation silicon as a target, and using silicon 
carbide or silicon as a target, and forms silicon carbide or a silicone film after forming the transducer 
section which consists of an electrode layer of the Kushigata configuration on the front face of a piezo- 
electric substrate. 

[Claim 6] The manufacture approach of the SAW device according to claim 1 or 2 which arranges this 
substrate in vacuum devices, forms the oxidization silicon film by electron beam evaporation, and forms 
the silicon carbide film or a silicone film continuously after that after forming the transducer section 
which consists of an electrode layer of the Kushigata configuration on the front face of a piezo-electric 
substrate. 



[Translation done.] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww4.ipdl.inpit. . . 7/11 /07 



Searching PAJ Page 1 of 1 





|SEMCH| 


1 imJe^ 


IJAPANESlj 


1 BACK 



15/15 



http://wwwl 9.ipdl.inpit.go.jp/PAl/result/detail/head/wAAA.8aWUQDA402 1 01 61 7P1 5.htm 7/1 1/07 



JP,09-275323,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention, relates to the protective coat and its manufacture approach of an 
INTADEJITARUTORANSUDEYUSA electrode in more detail about a SAW device and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] A SAW device consists of the transducer section which prepared the 
electrode of the Kushigata configuration which consists of aluminum on the front face of a piezo-electric 
substrate, and it is used for it in the condition of having usually exposed, carrying out the hermetic seal 
of this polar zone to a package. 

[0003] Although the frequency used along with increase of communication link need is becoming a high 
frequency band, using a substrate with a big electromechanical coupling coefficient like lithium tantalate 
(LiTa03) or lithium niobate (LiNbOS), the SAW device for these high frequency forms the detailed 
Kushigata electrode, and is constituted. 

[0004] The basic configuration of the SAW device of resonator structure is shown in drawing 7 . As for 
11, with the SAW device for high frequency, LiTa03 or LiNbOB of point ** are used with the piezo- 
electric substrate. As for an input electrode and 13, an output electrode, and 14 and 15 is [ 12 ] reflector 
electrodes, and the transducer section consists of these input electrodes 12, an output electrode 13, and 
reflector electrodes 14 and 15. Although the illustrated transducer configurations are two port types, a 
SAW device configuration also has a configuration the ladder mold which considered electrode 
configurations, such as one port type, and the transverse mode or the longitudinal mode, and the 
transducer section of these bases as the ladder configuration, transversal type. However, about the 
wiring pitch of the electrode of the transducer section, it is decided by the target frequency and seldom 
changes by the design approach. Therefore, the configuration of dr awin g 7 can explain the technical 
problem of a Prior art enough. In addition, since there is no need on explanation of this invention 
especially in drawing 7 , neither a package nor wire lead wire is illustrated. 
[0005] Submicron one is increasingly required also for between the line breadth of the 
INTADEJITARUTORANSUDEYUSA electrode of a SAW device, or a line with high-frequency-izing 
of a communication link frequency band. Since the field which a surface wave spreads is very sensitive, 
a protective coat etc. is not formed, but it is usually used, carrying out the hermetic seal of it, been 
exposed. However, when the minute metal waste which exists in this package fell on the 
INTADEJITARUTORANSUDEYUSA electrode, short [ inter-electrode / poor ] was generated, and 
there was a problem of it becoming impossible to use it as a filter. It was a big problem at the point 
which cannot predict easily when especially generating short [ this / poor ] is generated, and is generated 
also in the last user phase. Furthermore, there was a problem from which line breadth and line spacing 
become small, and more detailed metal waste also becomes short poor as it became a RF. Although the 
approach of forming Si02 film on a SAW device electrode and the approach of applying polyimide 
were proposed as this preventive measure, when it was going to take thickness required to take out the 
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short prevention effectiveness, there was a problem from which a SAW property changes a lot. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention prevents short [ by adhesion of this metal . 
waste / poor ] by the protective coat of a two-layer configuration, and aims at offering the SAW device 
which improved dependability, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] And the transducer section which this invention becomes from the 
electrode layer of the Kushigata configuration established on the front face of a piezo-electric substrate 
and this piezo-electric substrate in order to attain this purpose, A lower layer considers [ the upper 
layer ] this protective coat as the two-layer configuration of oxidized coal-ized silicon or the oxidation 
silicon film with silicon carbide or silicon including the protective coat formed on this transducer section 
at least. This prevents short [ by adhesion of metal waste / poor ], and the SAW device which improved 
dependability is obtained. 
[0008] 

[Embodiment of the Invention] The transducer section which consists of an electrode layer of the 
Kushigata configuration where invention of this invention according to claim I was prepared on the 
front face of a piezo-electric substrate and this piezo-electric substrate. It is the SAW device of the two- 
layer configuration which, as for this protective coat, a lower layer becomes [ the upper layer ] from 
oxidization silicon or the oxidized coal-ized silicon film by the silicon carbide film including the 
protective coat formed on this transducer section at least. It has the operation which makes small effect 
which is sufficient thickness for the short prevention by metal waste, and it has on the property of a 
SAW device. 

[0009] this protective coat have the operation which make small the effect which the upper layer be 
thickness a lower layer be the SAW device of the two-layer structure of the oxidization silicon film , and 
sufficient at a silicone film for the short prevention by metal waste , and have on the property of a SAW 
device including the protective coat which invention of this invention according to claim 2 form on this 
transducer section at least with a piezo-electric substrate and the transducer section which consist of an 
electrode layer of the Kushigata configuration established on the front face of this piezo-electric 
substrate . 

[0010] After invention of this invention according to claim 3 forms the transducer section which consists 
of an electrode layer of the Kushigata configuration on the front face of a piezo-electric substrate After 
arranging this substrate in vacuum devices, carrying out a spatter in an argon, oxygen, or the mixed gas 
of water by using silicon carbide as a target and forming oxidized coal-ized silicon or the oxidation 
silicon film It is the manufacture approach of the SAW device according to claim 1 which carries out a 
spatter in argon gas or argon gas, and hydrogen gas, and forms the silicon carbide film. Since silicon 
carbide or a silicone film is controllable to arbitration in the specific resistance by carrying out optimum 
dose mixing of the hydrogen, and forming membranes, it has the operation which can control the 
optimal film property by carrying out adjustable [ of the amount of hydrogen added according to the 
inter-electrode distance of the Kushigata electrode ]. 

[00 11] After invention of this invention according to claim 4 forms the transducer section which consists 
of an electrode layer of the Kushigata configuration on the front face of a piezo-electric substrate After 
arranging this substrate in vacuum devices, carrying out a spatter in an argon, oxygen, or the mixed gas 
of water by using silicon as a target and forming the oxidation silicon film It is the manufacture 
approach of the SAW device according to claim 2 which carries out a spatter in argon gas or argon gas, 
and hydrogen gas, and forms a silicone film. Since silicon carbide or a silicone film is controllable to 
arbitration in the specific resistance by carrying out optimum dose mixing of the hydrogen, and forming 
membranes, it has the operation which can control the optimal film property by carrying out adjustable 
[ of the amount of hydrogen added according to the inter-electrode distance of the Kushigata electrode ]. 

[0012] After invention of this invention according to claim 5 forms the transducer section which consists 
of an electrode layer of the Kushigata configuration on the front face of a piezo-electric substrate 
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Arrange this substrate in vacuum devices, and by using oxidation silicon as a target, carry out spatter 
membrane formation and an oxidation silicon coat is formed. It is the manufacture approach of the SAW 
device according to claim 1 or 2 which performs a spatter by using silicon carbide or silicon as a target 
continuously after that, and forms silicon carbide or a silicone film. Since silicon carbide or a silicone 
film is controllable to arbitration in the specific resistance by carrying out optimum dose mixing of the 
hydrogen, and forming membranes, it has the operation which can control the optimal film property by 
carrying out adjustable [ of the amount of hydrogen added according to the inter-electrode distance of 
the Kushigata electrode ]. 

[0013] After invention of this invention according to claim 6 forms the transducer section which consists 
of an electrode layer of the Kushigata configuration on the front face of a piezo-electric substrate 
Arrange this substrate in vacuum devices and the oxidation silicon film is formed by electron beam 
evaporation. By thickness sufficient by being the manufacture approach of the SAW device according to 
claim 1 or 2 which forms the silicon carbide film or a silicone film continuously after that, and carrying 
out by the membrane formation method by vacuum evaporationo for the short prevention by metal waste 
And it has the operation which can form the film of a configuration of that effect which it has on a SAW 
property can be made small with high precision while performing thickness measurement. 
[0014] Hereafter, the gestalt of operation of this invention is explained using drawing 6 fi'om drawin g 1 . 

(Gestalt 1 of operation) The cross-section structure of the INTADEJITARUTORANSUDEYUSA polar 
zone of the SAW device by the gestalt of the operation of this invention to drawin g 1 is shown. It is the 
aluminum electrode with which 1 constitutes a piezo electric crystal substrate and 21 constitutes an 
INTADEJITARUTORANSUDEYUSA electrode, and 22 is the protective coat created with the 
gestalten 1, 2, and 3 of this operation. The SAW filter of the gestalt 1 of this operation was created as 
follows. First, the SAW filter ladder type [ 872MHz ] which has a pattern configuration (a) as shown in 
drawing 2 , and its equal circuit configuration (b) was used. 1 is a piezo electric crystal substrate and 
used 36-degreeY-X lithium tantalate (LiTa03) with the gestah of this operation. 2 is an 
INTADEJITARUTORANSUDEYUSA electrode, 3 is a reflector electrode, and these are created from 
the aluminum film. This substrate was set in the RF sputtering system, among the argon gas which 
contains oxygen gas 10%, spatter membrane formation was carried out at the room temperature, and the 
oxidized coal-ized silicon film with a thickness of about lOnm was created. Then, the SAW filter shown 
in drawing 1 was created by carrying out a spatter only by argon gas succeedingly, and forming the 
silicon carbide film. 

[0015] The sample in which only the silicon carbide film and the oxidation silicon film were formed on 
the substrate of the filter structure where it is the same for a comparison was also created. Thus, after 
carrying out the dicing of the substrate in which the protective coat was formed to predetermined size 
and including in a package, an SAW filter property and the short prevention effectiveness were 
measured. The result of having measured the augend of the thickness (total thickness) which formed 
membranes to drawing 3 , frequency change, and an insertion loss is shown. Frequency change is large, 
although the increment in an insertion loss is small by the sample 52 in which only the oxidation silicon 
film was formed so that drawing 3 may show. On the other hand, by the sample 5 1 in which only the 
silicon carbide film was formed, although frequency change was small, the result with the large augend 
of an insertion loss was obtained. By the protective coat 53 which consists of two-layer structure of the 
silicon carbide film of this invention, and the oxidized coal-ized silicon film, the insertion loss and the 
value with small frequency variation were acquired to it. 

[0016] The result of having carried out comparative evaluation of the short prevention effectiveness 
when metal waste falls about these film is shown in (Table 1). After the evaluation approach dropped 
nickel particle with a magnitude of about 20 micrometers partly on the 

INTADEJITARUTORANSUDEYUSA electrode, comparative evaluation of it was carried out on the 
electrical potential difference by which the insulation between two electrodes is destroyed by the C-V 
charging method. 
[0017] 
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[001 8] Although the effectiveness of a protective coat also has SiC and Si02 film, if it thinks also 
including an insertion loss or the amount of frequency drifts, it is. clear that the two-layer structure film 
of this invention is advantageous. 

[0019] In addition, although the lower layer film was used as the oxidized coal-ized silicon film with the 
gestalt 1 of this operation, especially a problem does not have the oxidation silicon film, either. It is also 
possible to create by forming oxidation silicon as a target and choosing oxygen gas and discharge power 
proper by using silicon carbide as a target as the creation approach of this oxidation silicon film. 
Moreover, since the upper silicon carbide film can carry out adjustable [ of the membranous specific 
resistance ] by adding hydrogen, it can be suitably chosen according to the contents of a design, 
[0020] Moreover, the same effectiveness is acquired, even if it uses silicon for the upper layer and uses 
the oxidation silicon film for a lower layer. Also in this case, when creating a silicone film, it is not 
necessary to explain that it can carry out adjustable [ of the specific resistance ] as adding hydrogen gas 
and forming membranes. 

[0021] Especially the thickness of the lower layer film and the upper film is not limited, and can choose 
the optimal value with a substrate ingredient, an electrode pitch, etc. 

[0022] (Gestalt 2 of operation) With the gestalt 2 of this operation, the protective coat was formed on the 
SAW filter of a pattern configuration as shown in draw ing 4 . A substrate is [ the electrode design of 
center frequency ] a longitudinal-mode method in 902MHz using LiNb03. The lower layer created [ the 
upper layer ] the oxidation silicon film by sputtering by the SiC film on this substrate. The result of 
having measured the insertion loss and the amount of frequency drifts of this filter is shown in dra win g 
5 . In addition, drawin g 5 also shows the result of having formed only the silicon ceirbide film and the 
oxidation silicon film for the comparison. A frequency drift is large, when the oxidation silicon film 52 
is formed so that drawing 5 may sho\y. On the other hand, when the silicon carbide film 5 1 was formed, 
the result with a large insertion loss was obtained. In the case of the protective coat 55 of the two-layer 
configuration which made the silicon carbide film the upper layer and used the oxidation silicon film as 
the lower layer, the insertion loss and the value with the small amount of frequency drifts were acquired 
to it. Furthermore, even if it attaches in this case, in order to check the short prevention effectiveness, 
nickel particle was dropped on the INTADEJITARUTORANSUDEYUSA electrode and the C-V 
charging method estimated the short generated voltage similarly. The thickness of the evaluated sample 
was about 30nm. A result is shown in (Table 2). 
[0023] 
[Table 2] 
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[0024] As shown in (Table 2), to short prevention, every protective coat was effective, but when the 
SAW filter property was included, it was a result with Ihe most desirable film of the SiC/SiOx 
configuration of this invention. 

[0025] In addition, since the upper silicon carbide film can carry out adjustable [ of the membranous 
specific resistance ] by adding hydrogen, it can choose the amount of the optimal hydrogen by the 
design specification of a SAW device. 

[0026] Moreover, the same effectiveness is acquired, even if it uses siHcon for the upper layer and uses 
the oxidation silicon film for a lower layer. Also in this case, when creating a silicone film, it is not 
necessary to explain that it can carry out adjustable [ of the specific resistance ] as adding hydrogen gas 
and forming membranes. 

[0027] (Gestalt 3 of operation) With the gestalt 3 of this operation, the IF filter whose center frequency 
with which the INTADEJITARUTORANSUDEYUSA electrode is prepared on the Xtal substrate is 
130MHz was used. The protective coat of the two-layer structure which made the silicone film the upper 
layer and used the oxidation silicon film as the lower layer was prepared on this substrate. For the 
comparison, the sample of only a silicone film and the oxidation silicon film was also created. Thus, the 
result of having evaluated the property of the created SAW filter is shown in drawing 6 . Fluctuation of a 
frequency is large and the oxidation silicon film 52 also has large fluctuation of a frequency only at a 
silicone film 57 so that draw i n g 6 may show. On the other hand, the result with a small frequency drift is 
obtained by the two-layer configuration film 58 of a silicone film and the oxidation silicon film. Also in 
this case, it evaluated about the short prevention effectiveness. This result is shown in (Table 3). 
[0028] 
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[0029] In the case of the Xtal substrate, since there is an increment in an insertion loss by all protective 
coats, the thickness which can be formed for short prevention differs rather than other cases. For this 
reason, the 20nm sample estimated as thickness. By the sample which did not carry out a coat, to less 
than [ 1 V ], it has the breakdown voltage beyond 30V, and the effectiveness of a protective coat had 
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clarified by the sample in which the protective coat was formed. 

[0030] In addition, although all the gestalten of this operation were covered and aluminum was used as 
an electrode material, this invention is not limited to aluminum and the effectiveness same as aluminum 
alloy electrode currently generally used is acquired. 
[0031] 

[Effect of the Invention] while have the effectiveness which consider this invention as the protective 
coat configuration of the two-layer structure formed on the transducer section which consist of an 
electrode layer of the Kushigata configuration established on the front face of a piezo-electric substrate , 
lessen fluctuation of an SAW filter property , and can perform short prevention as mentioned above , the 
film suitable for the design specification of a SAW device can form by control the amount of hydrogen 
which add at the time of membrane formation of a protective coat , it be quality and a reliable SAW 
device can offer . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the transducer section of the SAW filter of the gestah of 1 operation 
of this invention 

[Drawing 2] The pattern configuration and equal circuit block diagram of an SAW filter which were 
used for the gestalt 1 of operation of this invention 

[Drawing 3] Drawing showing the result of having measured the frequency variation by the gestalt 1 of 
operation of this invention, and the augend of an insertion loss 

[Drawing 4] The pattern block diagram of an SAW filter used for the gestalt 2 of operation of this 
invention 

[Drawing 5] Drawing showing the result of having measured the frequency variation by the gestalt 2 of 
operation of this invention, and the augend of an insertion loss 

[Drawing 6] Drawing showing the result of having measured the frequency variation by the gestalt 3 of 
operation of this invention, and the augend of an insertion loss 
[Draw ing 7] The basic block diagram of the conventional SAW device 
[Description of Notations] 

1 Piezo Electric Crystal Substrate 

2 INTADEJITARUTORANSUDEYUSA Electrode 

3 Reflector Electrode 

21 Electrode 

22 Protective Coat 

51 Silicon Carbide (SiC) 

52 Oxidation Silicon (Si02) 

53 Silicon Carbide / Oxidized Coal-ized Silicon (SiC/SiCxOy) 
55 Silicon Carbide / Oxidation Silicon (SiC/SiOx) 

57 Silicon (Si) 

58 Silicon / Oxidation Silicon (Si/SiOx) 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 7] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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